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1 

kh 1 IS©MO S F E T «rfxfc^(*glf 
fc-SWi. 10 

striae 2W2 /mitt. mmit~> y =» >Butir^k-> y = 

[lit** 3 ] iWlESfS 1 O 2 Jgffiitt:, *nE»SMk-> y => 

[ft** 4 ] mcjR 2 «o 2 mmtt. mw.mmt>< y => 
fltris'>/f< tt> ligwMosFETU, flftiay- h«6 30 

^WS^^^s^lsaSOMO S FETffcot> 
SftlSa^cS^tOMO S F E MIS^^:FfI*DmJ!E«-W 

Z.Z X 5 l-s alley- MfegtJgiroJi:;* lets CTSftlE^^: 

Iff*^7] iE'><C<ttltS«MOSFET 

saiaffi^ite^^i, SA^is^-^tf, »*^ii5fj<o 
[gi*^ 8 ] m^mtmmnmit-> y => >Mt?*> 
9 ] nfHE&gafenygitts&^ki' y =• >jbi-c& 

m*#mimm^£vTM7££tL2>m&mtiSi±iz&mz so 
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2 

MO S F E T &<Sxfc¥3l#$IBT-&o-t , 

mmmk. 

K.tmmkzfti-z, *mt*mm. 

[IS*« 1 2 ] jltliEiffetiffiira:, S*^H^*^tf^L 

im #m 1 3 j flftiei*i^*fomBS«\ t<K>±^mn 

imxm 1 4 ] sfriE^^f*:s«n, 

> v => i/mm±\cgz®£i\tzMib&%-iimti&k. 

mmm&&?>-mum±izmw!Zti-ftsoimk&ffix.z> 

SOI StST'foo-C. 

imxm 15] -> y =• ^mm±^mm^ixtc.mtb^ 
so 1 sts-c*>or. 

SO I 

tf. 5ia«<oso 1 sfe 
i w*« 1 7 ] wimm^^mmm^ mm s o i s 

«16 IBtfcO S O I S«o 

im&m 1 8 ] ^iism 1 mn. mmmitiy v =* >m& 

l5®(^SO iSfi 0 

[»*^ 1 9 ] m&m 1 5 ie® <*> (we s o 1 sfficoto 

1BSO Ig_b(CiES!$tu^MOSFET^>^< ^ 1>W 

[0001] 



3 

[0 0 0 2] 

l'&&<D&ffi] MOSFET (Metal Oxide Silicon Fi 
eld Effect Transistor) <D»jBHfc:U:fla\ MMmmtl 
<Dfa±b L^V>fflm/E<^D— tViry (V— hS, 

[0003] *<oi$fk\zn. ( i ) mmm®jj&fa±-r 
[0004] BMt^y =tv (s i o 2 ) oy-hjfe^JK 

[ooo5] §e>uu sr>y=iy^y-hiM\ 

(DPSMO S F E T hHii: ttfti) Iw&LT 

[0 0 0 6] iODBIJH*:»»i-6-*«fei:UX, V 

J:5^»^MOSFET9 0tfM£JB£*XTV^ o 
[0 0 0 7] 1^4 3lCioV>tMOSFET9 013. ^]) 
3^3S«l±lwJHlc|E»S*tfcl(kft^y =i>l«l 1*5 J: 

#y >-y 3. (WNx, T i N 

x, Ta, TaN« 1 4 . 1 5 (O 3 gBIXflJ/lfc 

3*i3y-h***«r«B;tXi*5. SH^^v 
Blt*<k^y=^«fcT«**HSy-hlft»«!«:. £A 
TKfcM^XttON (Oxide-Nitride) M£P*ffc^-£ 0 

[0 0 0 8] MOSFET 9 Oli, ^— hJ&&J8l 

#<fct/y- h®i$:Sgt6»S«Iil 6, £ 
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-f^XfeSri^ fi!S:W(c:^^^^^>3 ^6 <bu*f* 

[000 9] MO S F E T 9 0 <Df£tefp*£teiftT- 

#Bf£*feH^<£>— ffiX&6 S T I (Shallow Trench Isola 

10 tion) ms\ziXoxm^tis vy^^ssi^rtai- 

tt^-Y-*/^ hy^JH2dSBER$iX, MOSFET 9 0 

o±ffic»$BinnfawR2 k i2gf^ 

[0 0 10] £fc, [£I 4 31:1*51 ^Xte. jgl/SKHfeRlK 
2 l*3j:lfl|fe»l«2 2£g;iiLX— 2t<7)y — * • KM 

hS5 3 l^«3ttStt6»lR*Mi3 2. SS2J1 
[0 0 1 1] #:%£XId. MOSFETlC;fc5it£ 

&m<oy-/<^ v<nmm*m4 4\^7F#>-r 0 

t^Tlis NSMOSFETib^t/PlMOSFET^ 

h#y v-y =1 vg<o^tL^tttrov>T, ffifflpTffi* k— 

30 [0 0 12] »CiC±5*L^:ONBt05pJ^(COV^TRWr 

s e oNin (1) ash^y^a^y-hi 
m*teb/v¥ffitift\ f ^WTX<n&&mm&3 nmJ: 9 

»<t6^t^#5, (2) £ft>y n^+C0K-^ 

& 9'h$i^ox. #y ~>y ^ ^^<o K-/<y hflsy— h 

[0013] &*>\ ^{bv/y ^>^^'>y 
iiwksttxv>/ < ct\ Rmm&&m&*:z<t£z> 

MOSFET^^W^^ty Tfc Yyy? 
/rh7S/ >^^^ 9 iS*t C b d&H bX^fttS^H^W 

[0 0 14] 

50 ng><<nm&*ftot>K ^s/ h=¥^y rittCgf^H 
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[0 0 15] 84 5 H8 4 itx*s9 3ys«±icMS 

•WW- 6 auks' y =■ yw<0'> y =» >m*<o-& t ss<& 

t5o B4 5ICi3V^rtt, '>!)3y^ (Si) £tK& 
S (OH) k<Dl&<&#i&7jk^X\*^Z> 0 ft*5. isV^Zsm 

ttfs^R -c^ £ ix 3 ojg^ ltv> 

6 0 chit ttiR (o) ^Tkm (h) ^jay^ff 

So 

[0016] »k*>y ayi^icti^^ 

SiO/Si #®Ov-y ^VH^co^fpj^^ 
[0 0 1 7 J MOSFETl:^ h l-^WJE (Mz.t£. N 

v) asjwjn$*La£, rt»«in-J:»)*D3i$hX3i^ 

^-^ifcv'yaySStM^ h^^y THOTtt. 
S i 0 2 /S i #ffiOP$^^yi-=¥— £ 

i o 2 *^a-#"6, 

3SiH 2 Cl 2 <g)-f4NH 3 (g) 3S 
[0 0 2 5] 

3SiH4(g)+4N*(g) 
[0 0 26]^ (1) CVDKlSSIf>RTN 
(Rapid Thermal Nitridation) X$£WX<Dfc1&&%; 

u ,»S5t (2) «/7X-7iigia6SJ6^tt^ 

So **5. EJfc:* (2) ©N*lll*BW7^^«: 
[0 0 2 7] Rfl?* (l) , (2) d*e>W6J:5^ S 

fk^y = ^m<om&±ux\*mmmk \^x*m#*t>m 

[0 0 2 8] 84 811 frfc*. (1) (ORfc&m^XJ8 
(atomic%) ^LtV^ 0 

[0029] B4 8a*e>2p]*J:di;i. Sffcisy a^HlC 
H 10 — 3 Oatomic%SS^7K^l^ J F-d5^^hXV> 



* [0 0 18] ^LT, h*^ y THOTOx*;^ 

Ui<o 

[0019] &&t>mtitc&mm*\*. 846 ic^-r j: 
5t-> r-bt&mm*<ommz£z>h*V7 b*. mum 

\z* y s i o 2 /s i ffffi^a+So ffffifcitUc** 

io [0020] me)^*^ (1^^ t-c»%t, 8 
4 7«c:^-r<t 5i-s i o 2 /s i #cio^y ^>m+v> 
>?7$is b'tewmmiLt uxi#, »{k^y=> 

£ LT«< 0 

[00 2 1] @^I^MWM^h5h L# 
v>fi«ffio«B^K^>««^{k«*SiBcO. HJK 

[0022] j^±«^fk^ y =i ^r^^tKsRjh^i-jBh 

20 1-60NK<0^k^^7-X^W|ttBJ-C$>ofc^ #Cl£, 
mtis}) 3^K*^*9RlR^^fiH-reONffl!o^k^ 

[0 0 2 3] ONl^MtStfti/y^ylH ii 

nr. tbg>rjs* (i) , (2) -o**h5<k*BOSi- 

[0 0 2 4] 

* . Hki] 

i 3 N4(s}H-6HCl <g)4-6H 2 (g) — (1) 



- (2) 



*30*- Mk2] 
Si3N 4 (s )+6H 2 (g) 



[0030] oNm&y-bmmmki,xm^^k. * 
h u^«jET-ettSMkv'y ^^m^^mm^Mx. 
x, mikfi) =>+<o*mm*t>. Ky^K 

4£»U:<fc OlMki'y 3>K*lc»»UT, 84 e\z^T 
£51-. v^y ^vil^^jg^ufcTkKS^TK^^i:^ 

UTtK*^*^ L/c 9 . Si0 2 /SiM^S 
i DiW- £ **BHF- £ k BUS LT**5>^ 

40 -T6o 

[00 3 1] LT, Ch^tDTk^^-H^^ LX» 

84 7lc^-f"j: i o 2 /s i nm<D^v =1 

[0 0 3 21 ^, ONBoKfra^*<r££* 
50 ^f^]^^6fca6, »k^y=i^ffi*^**H^lwjBH-r 



7 

[0033] Sfc. ^^fiov^xA^ji^, «• 
sa^ ^s-mtg^D^^, **yrw>f«B, aw 

[0 0 3 5] £fc, *jy 7Sttt^nWwft«« 
»JS^ LTtt. ±5$ Lfcy- h J&R«rt!tf-Cfc < > ST 

(Mfe8dBI^\ SOI (Silicon On Insulator) fi&rt<D 
[0 0 3 6] 

[«W«r#9H-3fc«>a>*S:] IE 

ws t&G-f ti> iag(DMosFET«x. 

fctlJBIw«**ll!C-?-fc4tflBl02Jil», fcSv^tt* 
[0 0 3 7] *3SM^#-5fll*3S2lBtt<0*»ft:3SK 

y3>««WSh, «WEJB2(0 2»Bi*s. gft^b-vy 

[0 0 3 8] *38Mlc«S»*«3e*05*»fl:3gB 
[0 0 3 9] *xnic4*«ft*«4Etto¥ttftlM 
[0 0 4 0] *«Mlc:«-5BS*^51E«fe^**ft:iSB 
[004 1] *HMl-#^l»*«6IBtt^^»»SSB 

mcffire¥«(*»Bd^ #*&fta**ispiin«ffias 

Hl»MOSFEm flWE^- hfe*R0>0T3 
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[0 0 4 2] **M^-5H*3S7IE«8^^»(*^B 

^ib / >^< tt> lai^MosFET^ safay- 

10 [0 0 4 3] *%M(c#efS*3S8E«^^#»^B 
[0 0 4 4] *l§W^-58S*^9E«0^»«c$6B 
[004 5] *%WJc«6f»*« i 0Stt^¥««£i 
IRlci;o-caSStt-5iStt««±lcEK*ttfcy- b/Jfe 
^tt 5MO S F E T ^ix.fc«ra^^oX, m 

[00 4 6] #3&§f§tt:«<5SMfr® 1 1 E«*>¥»f«£B 
[0 0 4 7] *BnK:ft&lft*)Kl 2E*0>HM*ft:£B 

30 6v>« x STK^MT-^tf^^b^y =yitfe6o 

[0 0 4 8] «P^M6^«l 3E«0*W*3SB 
12, AttErtSfeiBiRa** *<B±«MBjB«as. ffirE^»* 

gER$n> «rE±»«j»«iw«irEMo s f e Tcoy- k 

[0 0 4 9] 4E*<z>*W*36B 
MtE¥«(4c£K^ % ^y =i^«K±*cEK*ixfca 

■»a*ift«Kfc, ^aae>a*ifti»Bi±^E»aF*tfcs 

OIg<ir^(S^5SOlS«.X^oT, it!EI*ii^« 
[0 0 5 0] *3gMiw«6«**l 5E®<OSO I mm 

^>y =^s«±^EK**xfcs«)a*«»R^, 

Ea£]&*£JUR±lcEK $nfcSOI®ir^(t^6S 

oistsx^o-c, «rE*«)5i*J»»i»ds, »ft->y = 
mmt> y ^m, mt > y =» 9 t>wnd* 

2 o^R^r^tf 2 gJSXfe 60 

[00 5 1] *»W^«6SS**1 6l2tOSOlSfi 

[0 0 5 2] 7lEtOSOlSfi 
50 A&Ea^i&^tftBUBd^ #iSSO 



(6) 

9 

[0 0 5 3] *«lfllw«6a!**l 81B&OSO I 

m&m 1 5 Ett^awB s o i mmomm s o i m± 

icEKSftfcMOS FET4:M< HtLtv^ 0 
[0 0 5 5] 

[3SW<&Hit*>»»] <A. HJE^ffil> 10 

<a-i. mw&f&> 

<a-i-i. *mt*mw<oytiiy?m&>mitt. > 
m-vhv. mm?* y* t lx, i/osjfk cpu 

(Central Processing Unit) £flF2, 3f -V S> > ^- Sfl F 

[0056] i/ogpFin. *&ftms<Dftumm*$ 

[0 0 5 7] ^LT. «#«:Aa;*Ji-6BRIw. m^WJZ 

[0 0 5 8] ^«5<0«aS[«E*«ffi^oy^ri: 

®2£@/E^2 V(D^ C PUgBF 2 £3r-^ yv^gflF 
3ICI11. 2 V. ?(^VUF 4iZitl. 5V(DtItiE 30 

[0 0 5 9] «^-***BN-**MB«: 
*U 1 Vy K Jfe*tM*. £fc:V h (Off ^SSi"* 

BEIslK, try Mfif«S:»a-r-6fc«)^-fe>^rv>^|El 
[0060] ^y ir /Hefty— Kj»^fflx^nr*3 

[0 0 6 1] ^yir/^«j£tt, DRAM, S 

RAM. FRAM (FerroelectricRandom Access Memor 
y) , 77';i/aEEPROM, MR AM (Magnetic Ra 
ndom Access Memory) %£(D&Jtl7?h 

[0 0 6 2] s/v^gffte, C PU&k**y&<Dm 

*OAm^g£ff ?«lt6£^LXl^6o 50 
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[0 0 6 3] CPUgRte, A*«**tfclw«««i31S: 

fxv\ aygLfeWttSraA-rsttfiBSrWuTv^s. cp 

5 0 -ftet>h, «aS«EttiBv^dSMOSFET«)«a 
[0 0 6 4] ^^^fcSixfc^fle^iattKiwJ:^ 

[0 0 6 5] fetfCPUSF 2^Mf5MOSFE 

[0 0 6 6]—*, I/OjfBF HwHliDSix-5tMR«EE 
^cpu»f 2cr>ffiflimJ3E«i; 0iSV>»&|c:W\ I/OSfP 
F 1 <73(£n§03&^"CffiV^;ft,'5MO S F E T^^- h& 

stRJ: Lxm\<^htiz>oNm<Dmm&c pusf i 
osFET^i^cici-r^^. rn^mm wmio? 

[0067] <a-i-2. mm&i%u<otz.#><Dy- h 

ISIMI««ldt«l>±EIB««:**-rftfcr*. st>w 

S/^^^(wONMOJKff^<-T6C^X% ftmtt*« 

[0 0 6 8] M;ttf, HI 2 (a) *5i:t/|2|2 (b) |C*3 
l>Xte, -ttL^&Jx, C PUgflF 2 £ I/Og|5F 1 Iw^ott 

sMosFEToy- h«awty- hm^^m^wi- 

^LXV^ 0 

[00 6 9] wCX% B2 (a) *5,fct/0 2 (b) IC^o 

V^Xft. *»#S«xiJiiry-hlK»iBlGXi*5J:tf 

GX2«^ix, y- h^Jg^GX l*5«tt/GX 2CD 

[00 70] hlfe^KG X 1 tt^#»S4RX 1 -bl- 
ERShfcUfb-S/y =vBI (S i0 2 ) X2i:, ^<?d± 
l:ERShfc«ft'>!)3^i (S i N) X3«M$ 

3>)&X5£X«j£$ftXV>£p 

[00 7 1] ^-LX. EH2 (b) {C^-Tl/oaJF 1<D 
y-MftlB«GX2<DlRJ¥T2Wt, 13 2 (a) IdTj^fC 
PUSRF 2 cot?— btmmGX 1 <£>JBii|ET 1 J: *>J?< 
«^Tl^ 0 **5. »>y3yiX2^$^ 

x3<tt) t>)?<^$nxv>5c^^ y-h&i&iiG 

X 2^^- hffi&lGX 1 <t t) 1>/5< ^oT^6o 

[0 0 7 2] pt^ey gi5ici5v>xt>, «xtf. dr 
AMco^^yir/i-h^ Vv'^lcfcJU #BE$ixfcm^* s 
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(H]K> 7 Kl^^f ^-y/xyn-^lHlKOMO S F E 

[007 3] ^{bv^y 3^KOitR®*«6. 5 

-9, »{t->y 3^R<OttB«aW*3. 9-4. 3T*£> 

KM vMliy- hlftII^&iSt^*# < 
if** < * 0 . Ku^vm^^iix6^lHl3Soib^S 
^I<46^ ONlt^Iftv'y aV'IRroMWSr* 

[oo7 4] £/c, y-hms£bT. #y->y=i>ji 

±td^{i:^>'^^x^ (WNx) tet*<Ds<VT*?/l'm 

^It, f^^xr^ (w) i^MS^rffiRLfc 

5U#v^ffl[«£E(OX»<OS6Jl:lcaLXV^o 
[0 0 7 5] K_h»ML.feONlK(0|«fl[OKS«W:. - 

[0 0 7 6] MzLtt. ms (a) :fcJ:tfH!3 (b) tC*5 
VvCtt, -ttt^H, C PUgflF 2 £ I/OS&F 1 

[0 0 7 7] 1113 (a) *Sj;tm]3 (b) fcjSV^C. ¥ 

mt*m&x uiiciy- hteSBiGx i»j:(;gx3#» 

file S ft* y~ hteHtfgGX l43j;tfGX 3 0Jz^flfiTJx 

ty- tmmx 4 asMMfcSftTi^s. 

[0 0 7 8] httttlRGX 1H82 (a) (C^t 

l±lcER$ftfcBMb->y =iyiSX6i:, ^^Ji^EK 
Sftfcgffcvy 3^8x7 £X«Efc£ftTi><5 0 
[0 0 7 9] HI 3 (b) I/OgflF l<Oy- h*fe 

ItJKGX 3<D1^T 2te. HI 3 (a) Id^fCPUttF 

2<z>y- htetiGXKoiiT i £9i>m<tef&zti 

BIX 7 IWfcv/y a^HX 2*5j:tfgfl->y n 

>ix 3 J: Hf < «^ntv>-5 c ^ T*y~ h^gtl 

gx3^~ hiaaiKGx i x y hm< ^otv^ 0 

[008 0] £fc, [§14 (a) *5j;U<[2l4 (b) (C*^ 
Ttt. ^ft^ft, CPUaiF2t 1/OgfiF l{C:fcf1"£ 

[008 11 H4 (a) *5<fct*ia4 (b) l-ioV>T, ¥ 
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iMfixiil^- HftfidBGX l*5j:t/GX4^* 
i££ft. y- hlfeilGX l:fc<fctfGX4<0±tCte{pJft 

t>y- h«ffix4^jg fi Kgj X -cv^-6o 

[00 8 2] y- hffi&iGX lfi02 (a) 
oiRC-CfcS^ y- h|ft»KGX4W:¥Wtta£Kx 

SftfcWtfy a v«x 3 txm&£tix\,^ 0 
[00 8 3] m4 (b) i<£>y— h«fe 

MGX4(Dli?T2H: > H14 (a) Id^-TCPUaSF 

io 2 toy- hte^G x i (Dmmr ixq i>m<m&zti 
9. »<t^y =i>mx6<Dmz&mfr>}) =^kx2 x 

[oo8 4] ift->y=»yiB^fSSr»ftv/y3 
{fcv-y 3^Blcfi5loaB9ft?^3iS36^i-6ds, »k*>y 

£vi>m<-rz>^tx, mmftmx<Dfcjj%i&Mi,x%> 

[00 8 5] «±R9J UfcONK«M^ORj£«tt. 
[0 0 8 6] <A-l-3. ««tt«S£^fcae>©y- h 

30 t \^x oNm&m\,^z&&(nmm&i%uvtz.fr<Dffimz 

o^T^L/c^, HI 5 (a) *3J;TJMI15 (b) (Cl^i-i 

= (s i on) srfflsufcfflSJKSr^u mm? 
uy?<D&*:tQijami£\zj&cx* mmm<nmis*mm-t 

[0 0 8 7] IS5 (a) ioi:t/Hl5 (b) |C*3V^Ttt, 
^riX^n, C PU35F 2 <t I /OSI5F 1 IC^oft^MOS 

FET^y-h i: y- h mmzmi£&) td^ it v ^ 

40 [00 8 8] CCT% 05 (a) ^<tU?H15 (b) 

GX6^M^tl, y- hte^GX5$5j:tJSGX6 0 

±id«fprnty- hm«x4^fig$^c«fiESr^u-c 

[oo89] y- h«siG x 5 te*mt*m&x i ±ic 
gaKsnfcK^vy =>mx2t* *<n±\zm®ztiti 
&mtis v => >-mx 8 1 xffi&tsti. y-FteJWGx 
e fct^sflcstttx i ±iwBBRsnfcBMbs/ y =3 >KX 2 

i:, ^(OilcER^ttfcK^bv'y =*>£lx 9 £X«*£ 
50 $ttTV^a o 
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{00 9 0] -t It, mS (b) IC^-f I /OgflF 1 <D 
Of - h&&mGX6<DmmT 2te, i5 (a) i^i- 

cpu^f 2^y~ h»iGX5wiiT i i>m 

ilGX6 hiiiGX 5 J: 9 i>m< /iott^ 

[0091] ft*?, mmtisy =»m<Dttmm&n. at 

[0 0 9 2] <A-l-4. fs^^liEcofc^coy- h 
fc^(OMt LTIi, m6 (a) *5<fctflD6 (b) \Ztj< 

-r x^izv-btmmt i^xmmt^v (sio 

N) ±l:li^>^yi (S i N) Srffi® LfcJS/iBI& 

[0 0 9 3] Hi6 (a) *o<i;tfi2|6 (b) iCio^Tte. 
-£*L-*?*U C PUSBF 2 <t i/OgBF 1 |C*5rt£MOS 

[0094] CdT\ HI6 (a) io<tT^[a6 (b) Ul*5 

v^r«. ¥#*m&ex ubicy- nftftiGX7*jj:t; 

GX8«^tl, t?-btmmGX7&£XfiGX8<D 

30 

[00 9 5] ht&RKGX 7 tt*»«ca6Kx 1 ±IC 

titcmki"}) =*>mx 1 1 txmf&zti. btmm 

1X12^ -to_blcEK$ixfea<b^y =>>mxi i 

[00 9 6] «t ITv 136 (b) Id^I/OgflF 10) 
Oy-h«IiGX80lfT2H, 136 (a) 
CPUSRF 2 0^- htt80«GX7<OlBST 1 J: *> iff 

ttraWfcD, Mfti/yayRxi 2C0ff£aS«»b 
*>y =i^jsxi o £Vi>m<Mf&i$tix^ZZkX. V 

- bmrnmoxs b&mmGX7 * *> hm< *<> 
[0097] nub^y =*m*>mBmw*sy =>t 

[0 0 9 8] ^fc, SIfcv/y=»yl^gfti/Day^ 50 
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[0099] tjito^ mitis y >m<Dmz &9tw&*s y 

y-b&Bmt^xoNm&mm'rzm&kmm 
[oioo] ^m.wistzmmiki/v ^^mtmti/v 

[0 10 1] H 7 (a) *5j:TJ<0 7 (b) 

V>XH, -tit-Wl. CPUg&F 2 £ I/Og|SF lK*Stt 

[0 10 2] m7 (a) *5j:(/a7 (b) t-^VNT, ¥ 

*H#S«x i _ticy- hJKlUKGx 7ioi0GX9^ 
fifc£*x. M6»RGX7*3J:t^GX9(OJilJ:wtfiir*t 

t>y- hm«x4*sjgfiK*ttTv^ 0 

[0 1 0 3] h&IlGX 7*213 6 (a) 1^^^ 

O^I^CT-fc^^N y-hffiigGX3W#ft:SfiX 
l^gEi^nfcg^bv-ll ^>^X 1 0 *<0±\Z 

[0104] H7 (b) [Zfjk-t I /O^fPF 1 <Dtf— hjfe 
iiGX 9C0fiMJ?T 2*3. [2)7 (a) l^tCPUSF 

2toy- HtmmGXKommr 1 <t t) tsc<MSh 

TV>e o **5, ift^!)=iyixi3 0J¥$^ »bi/ 
y aygX 1 1 <t 5 t>J¥<^^tlXV>6C^X*y- h 
Jteig^GX 9 hffiilGX7 X V i>&< KoX^ 

[0 10 5] <A-2. ffffl»*>a±R!HLfcJ:5 

[0106] <b. mn<ntem2 > 

<B-1. iSB«*>*»MtCffi6HJlBO*tt2 L 
X, 08 ICMO S F E T 1 0 0 (^#r®«/&£:^t\ 
[0 10 7] O 8 fcV^TMO S F E T 1 0 0*3, v'JIn 
>iSfi 1 ±lw|RliE»*Hft:a**«r*blMbi/y = > 
il 1 l^izt/STK^^tf^bv-y nyll 2 102 

i±^MfiicEK$nfcK-^h^y v-y =»>Bii 3. /< 

yT^^/W (WNx, TiNx, Ta, TaN?) fl 

4. ^y^r^MKl 5^3llT*M$ix6 
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u, Mg, Pt, Zr, Mo, W, Al, Ag, Au, 
Ni, Co, Ti» bmmt Uffl^ttJ: 

[0108] £/c. &mig£i 5±ictt*<ki/y =ygi 
[oio9] *tc. 'p*< th&mfmmi e i<o®m 

^*/^JB7*Blc»A/-T?S#lft-r*J:5lwEKS*ifc-» 
^)x^^fyi/3yi6, — ^j-(Dni^^y">->3 >H 6 

£3SJi 4 (D-gfi** <fctf^-Y^/Wl 7 CO— gfllC:*-— 7 

[0110] c^T\ ^^^^v> 3 yl6|j:y-7 • 
KMV±gl4i:l^-»iST^?l, y-* • KM 

[0 111] if^y hS5tt«^ir^^«l*S:«iBji-6 



16 



10 



20 



J*S*VCV*6. ft:fc\ sK^y hJl5£3c*;*^V>3 > 

[0 112] MOSFET 1 0 0 <Dfe&mt$.teB 

^iftii^-!T^5ST I (Shallow Trench Iso 
lation) JR3l^tota£Sh, i/y^VSfil^S 

[0 113] MOSFET1 OOOWlt y— 
Bl£ L-CM$ntV^ONl^t6tft^]i 

1121 &£xfmfr>'y ^^liiii &m&m&^AsT* 

[0 114] <B-2. fi*IRia^-*^tfONB!o?gfi8 

wft^KlSW:, WTIw^-TRJt* (3) *3J:tf (4) "C 
[0 115] 

Mb3l 

(3) 



3SiH 2 Cl 2 ( g )+4ND 3 (g) 3Si 3 N 4 ( s)+6HCl (g)+6D 2 (g)" 

[0 116] ^ ^ U£4] 

3SiD 4 (g)+4N*(g) ~^Si3N 4 (s)+6D2(g) — (4) 



[0 117] (3) te. LPCVD (Low Pressu *Tl^ 0 $ Rjfcjfc (3) <0&mWk LT, Rjg* 

re Chemical Vapor Deposition) SI^RTA (Rapid (5) 3o<fcU< (6) ^r^i~ 0 

Thermal Anneal) 3£«"TWRJS«:S U Rffi^ (4) 30 [0 118] 

^7 X^jafiEJSSrflJJfl UcPECVD (Plasma Enhan Ut 5 ] 

ced Chemical Vapor Deposition) ^B~CcDRJC£:^ b * 

3S i D 2 C 1 2 ( g ) +4NH 3 ( g ) — *~ 3S i 3N4 ( s ) + 3DC 1(g) +3HC 1(g) 

+ 3H 2 (g)-r-3D 2 (g)... (5) 



[0 119] i2r 
3S i D2C l 2 (g) +4NDs ( g ) — 3S i : 

[0 12 0] fcfcU KJ«* (5) <D*3Z2<D*iR^i: 
1 : ltfi^LfcdSs -OWS-fiR 

[0 12 1] B9H81 h ^^m/£^ s ^D$n/c 

»«r«tfJ: 5fc*rt$ixfc»l:->y = Lfc» 
[0122] B9U:*i-J: ftfti/y =»>Ktc*9 

[0123] H9lc^-rj;?fc:. SMk^y =*>m 



* [flse] 

r 4 (s)+6DCl (g)+6D 2 (g) - (6) 

*Jd«7KlRiS^^^^tt, s^y 3>JD?*o-ffifc8teb 
TV^o H9iC*5V^tt, v'Jlaylf (S i) 
' S (OH) £<0J&&#«r^LT^S. ft*5. v/y^^I 
^lC|i|a^R^*n6M J f^j*^x*3o3e-&LXV> 

5o ^ftte. (o) ^7k^ (h) ^>y^vi?(ofpi 
ft*. »ki/y=^«+icfa. v^y^ynf^oDSi: 

1 0-01 4IC*V>Ttffi^LTV^o 
[0 12 4] Kltv-y ^^SSff® 

to^y ^^jB^^^^^y k«> 7k*w^- 
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[0125] ^t>®z>&mm*n. h (^/pf^ 

®g»3) £^#£-r£ 0 d (^^DW 
[0 12 6] ft**, * h u^«ffidSBJ*DSixfcttttT"C 

ySffit^j/F^tyrHOTft »ft->^vi/ 

[0 12 7] ^LT, * y h^r-V !) 7HOTOx^/l/^ 

[0128] jjS^^§jtt/c7k*MT-*5ctt/^k:v'y 
K^^aTK^ia^fi, la i o i^-tx 5 h*&s 
■m»*>wm-j:6 Ky 7 mum^x^mt^v =» 

Si ( s)+2D20(g) — 
[0134] MrW&oteMf&xmt lx«/d 2 o («*b 

Sft6RftJFtf>*lw«tU RJfczt (7) (^SJSia^y 
y 3 ySKSrKfb LtMt 6 w <b ^t*# 5 0 fc*s. St 

[0 13 5] mi 2—01 4ftX h \sXWEfcftVm£tl 
SrKM-r-6«*H-C*>6. 01 2-01 4lc:fc^ 

[0 1 3 6] 1211 2i^-TJ:pi-> 8ftvynyg|^ 

yi/^y^yigfio-yy nyf^^yy^ 

[0 13 7] * hu^ttjBE3ft58JJlD**Lfc«l»T-e 

yiffi^*5/h^yrHom iMb^y =»>«/ 



18 



* [0 12 9] STk^MT-^i^y 3>ig^jc^-r 
S^RSo^lRIR^irRlELT**^**^ (HD) 

[0130] ztibvAimft* (h 2 ) ^7teff*7k3i# 
*tt»#*u-c»«u 01 K^tJipi^yy^ 
yi/vy^yifiM^i/y = v^T-o^tSfnis^ 
d:^®mfi^bTffi^. S^yy^yi^yy=»yis 

[0131] mfemw^ftffim&tmf&istizt, 
y =2>-K*<oa7KSis^^b^y =»>K/->y =>^s 

JblE#ffilwai-5WPlfflJ;9tft<*S 0 ;* h 

rS]±LX, MOSFET(OM^<^5, 
[0132] <B-2-2. gTK^^r^tf^bVy 3 v 
20 R©M*ft>KT, **»*rgrt>lMb->y =^Wk<nM 

ttfi7K*S:^tf* (D 2 0) -CJBfiR-rs. .-ttfXb^RJfc 

siTiw^-rsjc* (7) i^n^ 

[0 13 3] 

[fb7] 

Si0 3 (s)+2D 2 (g) — (7) 

30 ->y 3>4Hc5t-r^> 0 

[0 1 3 8] ^IT, h^r-T y THOTOx^ 

-icto, v-y ^^m^^-^^tLoxym^^mm^ 
[0139] ^fc. m&&wtiitm*mm*&£xfi&ik 

40 H(51»BW«o*|HiJ:6 Ky 7 JRtttftUiJ: Dlfcfc 
•yyr.yl/«yynylfi#siclt6 0 ffBl^itfc 

&mm*&£tfSA<.mi&*i±. ^yy^yi^t* 

[0 14 0] ^fc. a**HR^tt*>y ^^M^-lwjg^U 

[0141] cn^O*^^*^S7k^T-tt^»: 
irUTli^L. 01 4JC^J: 5lw»{b^y =»>K/v 

50 y 3 ysfiffioi/ y 3 vHT-^^t&ft^^i^w®2p 



(11) 
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ioi4 2] mmmffi^RMwmm&ztizt, 
h*^y T\z±z>Mmi>mzv\c< <. ^h^t 

T\ MOSFET^«</^ o 
[0143] <B~3. MOS FET<£>82it;£j£>#: 10 
»3ixa«:IW^i-|a 1 5-01 9^V^MOS 

fet i o o<n$mjjmzo\,*xmw-rz>o 

[0 14 4] *i\ v-y ^>Sffil€:2?^L, 01 5 d 
^-T J: 5 K s T I n 3 \z J: o T Stt«*«r«je Lfctg. 

[0 14 5] ^^^Jl 7 £ LTte, NiMOS 

FET^S^lUfi, tf?P>\ 2 7>y>fb;^n> (B 
F 2 ) , -fVv^A (In) /^^AU PiMOS 

FEKD^ciiuy (p) , (As) x ryf^ 20 
v (Sb) /«e^£&A*f-£ 0 

[0146] £fc. ^-V^/l^ h S"*JI 3 ICte^-Y^/l*- 

[0 14 7] ^LX, Ste««±icfi*3R&^ifBMbi' 

y ^>^i 1 1, m^km^ttmt^v =>ygi 2 1 , 
K-^htfy ->y ^viyii 3, ^yr^^/vii 4, & 

[oi4 8] **5. Wfcv/y^ysi 1 l*5±t«lft*> 30 

!)^H2 lOfl^K^Tte. RJt^ (3) - 
(7) «r«^TRWb*:*ril*ttSr»fflU gfcfb 
■->y=»yKi 1 i*sj:t/aft;^y 2 ico'>ft< 

[0 14 9] K-^h^y i^y =*>mi 3JC»#oV, 

y>\ ll^K^yF^tyaAia!)SAt 

5, K"XMW<HlX10 15 /cm 2 

SJLLKi--5£. Tjey *>y =ivs^?8iibx&JR^l^«o 40 
[0150] ^yr^^Bi 4«, iin 5£>#tf& 

[0 15 1] mti/V =»>Kl 8«PECVD|CJ;« 
^$rRUh"t"6 AR C (Anti Reflection Coat) R^: IT 50 
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^tg-r^o 0i5i^v^fiy-h/^-^y^ 

[0152] 0 1 6 »C^i-XMI-*5V>T > — 

[0 15 3] fc*3. m^^x V>3 yf6i: ITtt, N 
SMOS FETcO^&lCfL P x As, Sb, SIR 

(N) &<^£&AU PSMOSFET<ot&|:|j:, 
B x BF 2 , In^if^At5 0 

[0 15 4] £/c, h/15 <>: LTtts NSMOS 

FETCOS^H, B. BF 2 > I n/^'^AU P 
SMOSFETW^CH P, As, Sb, Nfc^S: 

[0 15 5]^, *^ixM5W*rti:fcV^I4x^ 

[0 1 5 6] 01 7 i^-fX^^T. >y =i 

>S«l^#SrSlSfe6VMi-^li^ (NO) 

LT«gJ6»116 1A^Mt6 0 £*>IB, K-^h 
sKy vy a^Ki 3<o«Mt;iteSrt:->y a>Ul*>av*W: 

[oi57] &tc % 018 ic^txfiic*5iNT, ~> y = 

yS^l^MRTO (Rapid Thermal Oxidation) #1 

3®u &mmmmi e i A^wttxss^ii e 1 

^QlAKJ; !>y- hSS^vy = 
S:BMbRicft?J5i^T-|»*-t'Sfc«)-e«)6. 
[0 15 8)4^ K— 7"h3#y v^y^V^l 3<£>$J® 

[0 15 9] RTA^lib^t/RTO^liCj; 9 >y ^ 

vS«i^»Uffi«-«»S{b'>y 3^M^«A$ix. H 

^Pl^ ^^^X>>3 >^6^7K>5r 5/ h^5(^^>tt 

[0160] ^td. 019 l^-rxglr^-C, ^®5r 

J: 5 l-lft«M4:»fiK U S^tt^^^v^lc J: 
^< ki>&&immi 6 iw«Ht*5^ Kjr*-^ 

it^y^^m. Mfti/jayg, Hfbi/ya^R. t 

EOS (tetraethyl orthosil icate: S i (OC 2 H5) 4 ) 
B£ s BPTEOS (boro-phospho tetraethyl orthosil 

icate) m^ztihv&mm&mm-rtitf&^o 

[0 16 1] S^ld, *>f K^4~/^tfilWKl 7(D_hSB 
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X, m 8 C^tMO S F E T 1 0 0 

[0 16 2] ft**, y-* • KWy±5B4 <b LT 
11. NSMOSFETOi^l:«:, P, As, Sb, N 
/i^^^AU PSMOSFETWt&l^ B. BF 
2 , I n&^ttA-rSo 

[0 16 3] ftio. rco^, y-* • KU>f 

5 J: 5KiLXt*V\ &JR^y K<rXM»-& - £X 
y— * • K U-f V^IJi4<Dffiln£M£}&U MOSFE 
Tl 0 0<&ftfls»S&H«>6^ 
[0164] <B-4. f^ffla*>«-biftl«bfc<fc5 
«7K*M^«7klRJ^^J: 19 *>Si^X\ ^ffcv-y = 

>mfrhmk~> y ^/>- y => k y 7 h 

[0165] fc-vy ^M^racD*^ 

2ND3 ( g ) +2S i ( s ) +O2 { g ) 



22 



X\ x Ku^BflEdSHJJDStLfcttlBT-e©, *:yh*Y 
y 7\z£ZMm&1&z 0t-< <. ^ M^^SffidSBijms 
ti/c«ffiT-e(D^2/ h^r-Y y rgit^rfiiiL-c, mos 

10 [0 1 6 61 4Jb\ oNiotftvy a ^KfcftUlfi* 
fc6v*ttlNfc$/y =i:/H*!r*K:K* 

El8l^-rMOSFE 

[oi6 7] <b-5. mM&i>si±mwistcmm<D]& 
y >-m<DKt> v \^mm^> y =» (sioni &m 

20 V*TfcftV\, 

[0168] &&mt:'£t*wtmki' y ^i^i^ 
bro^KJCtt, KTJw^i-RiC5« (8) - (11) 

[0 16 9] 

* [its] 

2SiON(s)+3D 2 (g) — (8) 



[0170] 

2NDa(g)+2Si ( s ) + 2D 2 0(g) - 



^ Ut9] 

^2SiON(s)+5D 2 (g) — (9) 



[0 17 1] 

2NHa(g)-f2Si (s)+2D20(g) 

[0 1 7 2] 

2ND3 < g ) +2S i ( s ) +2H2O ( g ) 
[0 17 3] D20^^LX^bbfc^^*>6V^«^b 

y ^ >-m&i*mik ttMta c t a*x# * e 
[0174] »nti/ y ^ ^«ds^b'> y => ^ra^Jt^ 

oc^/V^-te. S i -H^x^/^- x V 

[0175] tt*<on»bS"y =»^«©»**«fe 

«r^35*"e«**H6Krt?JP^ + lw«U, ->y 



★ ★ [fti 0] 

*2SiON(s)+2Da(g)+3H2(g) - (10) 
iSr * Hbl 1] 

2S i ON ( s ) + 3D 2 ( g ) +2H2 ( g ) — ( 1 1 ) 

[0 17 6] S*iR^tfONjffiW«:^«9l^ S 

[0 17 7] <C. IUSC0^®3> 

40 <c-i. mwm&>sAT. *&mz&zni&<omm3 

[ 0 l 7 8 ] a 2 0 Id, S**&^A,fc*«*gJftRBI 1 6 
2 ^tt 6MO S F E T 2 0 0 WM«:^t 0 fc*5, 0 
2 Old^X!*, [38$:ffl^TWlfcMOSFETl 

o o tm-(omm^^^xnm-(on^'^H^. mm-r 

[0179] 020 ICtM-J: 5 l-> MO S F E T 2 0 0 
50 fc*. ®7K^$r^tf®ft>y =»ygi i l&£Xfim&3l$: 
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24 



^tf^b'>y =«>lgl 2 l<D2BKT«/jfcS*L*y-- h 

[0180] < C - 2 . SKfi#8fc>©l"r\ MO S F E T 

HI 5—131 9^i^T^UcMOSFETl 0 0<D 
«Ht#ttfcWirc*>!K Aft60»«aiftHll 6 2 

[0 1 8 1 J El 1 6&JB^TKWLfc#4r<x Ml 5*3 J: 

•Ki 6 1 Afcnwic* i/!)3yifiii*i:«otft 

SiCl2D 2 (g)H-2NzO(g) - 

[0 18 6] Jb1ERJS<Z>«MS«\ S i C 1 2 H 2 (DC 
S : dichlorosilane) Oftlt? 19 Id S i C l 2 D 2 £y — * 

# * t its KMfcv' y =» ^r* lpcv Ditt«t 



10 



* [0 1 8 2] ttBfelHRl 6 2&mf&'tZ>3itzZ>B&) 
[0 18 3] tt«fe|HKl 6 2tDM&J}&b 

(a) cvDttirj:6»ft'>y^yi, teoss« 

(tetraethy lorthosil icate: S i (OC 2 H5) 4 ) ^HD 
P (High Density Plasma) »ffcKO*t», (B) Kte 

[0184] <C-2-l. C VDm^X^bmiti^V ^ 

< L P C V DfelCj: *&fl-> y 3i VlR(0*fiR> CVDS 

«U ttTJw^KJC* (12) -vmZhZo 
[0 18 5] 
Mbl 2] 

5i02(s)+by products (g) ••* (12) 

^products] <!; l/r^LTV^ 0 Ztin£lT\^1~1&<D 

[0 18 7] S i C 1 2 D 2 (D^^rffi(D— >PJ ^ L 

TIS. J^Tl-^i-RlS^: (1 3) T**£*x<5fl:*RJS«r 

[0 18 8] 



20 



[fbi 3] 
S i C i 2D2 



• (1 3) 



Si { s)+2DCl (g) 

[0 18 9] < LPCVDfe|Cj:$TEOS»{l:I^ * [0 19 0] 

^>CVDfe^V^«b>'y = VJH^JgfiRjcBRbX Hbl 4] 

flMt^RJStt, ^TI-^i-R^ (1 4) T^$tt6 0 ★ 

S i (OC2D5) 4(1) —2*- SiOa(s)+by products (g) 



(1 4) 



[0 19 1] ±1ERJS<fc4*«ra:. T E O S *<£>7km&fi 
**TB8IL;fc:fi7k*TEO S * y-*is* t LT, ^ 

fb >" y ^ >JH£ lpcv Dgit«t5 c ^ t?*> 
a^Rjs*^»fb */ y =1 vbi^bi d ^nac £ 

S iCl4<g)+4C 2 DsOD(g) ->* S i (OCDs) 4 ( 1 ) +4DC 1 (g> 



30*r [0 19 2] 4*5, StK^TEOSCO^^^^O— ^J<b 
LTtt, »Tlw»i-Srt^t (1 5) ^£ft£<b^Rl£ 

[0 19 3] 
[ftl5] 



(15) 



[0 194] <PECVDffil:«):6HDPSf»M 
>CVD^i^X^HDPMi/!J = >Bltf>Jg/ifcfc:BS [0 1 9 5] 

L,x<nit¥Bifcn. «TJw^fRi6* (1 6) -e»$ft*4o Hbi 6] 

Si (OC2Ds)4(l )+O z (g) Si02(s)+by products (g) —(16) 



[0 19 6] ±!BRiCcO#glcte x TEOS*^7ki«rl 
^cf T'lftL/clTKiTEOS^y-^^dr Lt, & 

{bvy ^>i^PEcvDgit«t5c^x*$)6o 

[0 19 7] PECVDftll RJC^+I-IS/ETX^S 

£r£/£U ^K^^X-^ldJiOCVDRJC^tSiiS^S 

¥ffi-C£>6 0 X^X^cdShSEKJ;!). TEOSIigSt 
S iD4(g)4-2N 2 Q(g) ^ 



[0 19 8] -t*>«L £lTlil»i-R«3* (17) *5<fcU< 
(18) T^$^^-5Rl^:^^v^6Ci:(-J:o■C1>HDP 
iWb-> y => yKSr«*"C# 5o 

[0 19 9] 

Hbi 7] 

SiOz ( s)+2D2+2N2 -(17) 
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[0 2 0 0] * 
SiD4(g).+0 3 {g) 

[0 2 0 1] JieRJfi;<D«F»WU S i H 4 (silane) * 
<0*3RSrfi*3R-eSa»Ufcfi**^7> (SiD^ £ 
y-^^^lt, Rjbv'yayiBSrPECVDgBT' 

aaai-a^ wtticj:t). m^m^?^^* 

[0202] <c-2-2. mstitmzxzmfcis}) => 

[0 2 0 3] hmffi*> K-^htfJJ v-y aygi 3^ 



26 

* Iffc 1 8 ] 
Si0 2 ( s ) +2D 2 — ( 18 ) 

y mmitisv =» >m\cwLV&&tix 

10 T^Vn^o 

[0 2 0 4] dd-C, SMb#ffl£t<0— «t LX> D 2 0 

9) -essn^o 

[0 2 0 5] 
Ufcl 9] 



Si (s)+2D20(g> Si02(s)-f2D 2 (g) -(19) 



[0206] mt^y =*>m<oftt>v\zm*.mm 

ifeUlRWLfcRJS* (8) - (1 1) -e*S*L*R 
[0 2 0 7] fi*iRS:^tf»ft^y 3>S1 1 1 

3S10 2 (s)+4N*(g) Si3N4(s)4-30 2 (g) 

[0 2 10] 

2Si0 2 (s)+2N*(g) - 

[0211] JbieRjs^: (20) -c^sn5#ifcra\ ^ 

=f-*7*si>f\s (N*) Tmvy^VgOt@|:tfttS 
£fcTON«fc*J5fc^6fc(DTfc!K Si 3 N 4 /SiO 
2 ^2@K^^$n-5o (2 1) KfcJl^T 

tt, S i ON/S i 0 2 ^2j|l^^$| x e o 
[0212] <C-3. f£ffi»*>«±»WLfc*ifcl;i 

^y ^#>Kt«s*uTj|»»s*fco. iHfcvy 
^yl/vy 3>atR#BS^i^y ^m^<o^^yy v 

[0213] tftflH&RRi 6 2«y- KJI&SBIKWSN- 
Z>1$fti>hZ<Dx. ^yy^yK?rfii8T*§61 

[0 2 14] <C-4. ^^J>ig8 4oJ:t/ia2 Olw^ 

tMo s f e t i o o ^j;r;2 o o h 



20 t^b^y 3^wo2«a-c«fiR*ttay- htbMmt: 

[0 2 0 8] glfbv^y =^K^fiKtCoV>Ttt. 

(1) *5J:t/ (2) tfflv^RBimi!:, T 
lEtDR/C^: (20) fcj:t5 (2i) xWttstiZik^&fc 

[0 2 0 9] 

Mb 2 o] 

(20) 

* [<k 2 i] 
>- 2SiON(s) 



40 



50 



(21) 

tkmmx*>z>n*m$:f;tsmifr>y =^ri i 1*5 j;t/ 
m7Km^tf^{bv-y a>^i 2 1 1*. hm^o/^ 

* --^?Mm^t>1kX'<? titzMVtXh 

9. siesii e i*5j:tf 1 6 2fi, bt&mm<D 
mm\zmm'rzm&.bt£<DX\t^i>K m 2 1 i^^tMo 

S FET 3 0 0O<t 5 LttftV\ 
[0215] -Ttefrh. m21 C/^tMO SFET30. 
Odttmrtt. «7K»Sr*tflWk'>y ^II l l*5£ 

xfimfom&^ttmki'y =*>mi 2 -^-r k**~ 

frimmi 70T»lw*tfJ|«EU. tftSfelUHl 6211 
1M- K**-/H»»Bll 7 tSflsi/y ^ll 2\b<o 

[0216] ^(DXoteffi&t wmtbami 
21^ y— vmm&\mm***7Lte^b\^o &x&*)m 

*l,\ f ^mj£bWZ.Zo 

[0217] m 2 1 -en, y- hmfii^s^tt^i 

yfy^liSfti/ynyii 2 1 Jhx#ih-r6 <t ? (c^ 



(15) 



2002-76336 



27 



28 



[0 2 l 8 J $k±$LWLtc*&9i[z.mz>nM<OM 
f& 1^3(^*3^X13, «i$:MOS F E TlwjgJB Lfc 
$fj#£^L*:a^ flash EE PROM (Elec 

trically .Erasable Programmable Read Only Memory) 
^LDMO S F E T (LateralDif fusion MO S F E 
T) ^\ DTMOSFET (Dynamic Threshold MO S 
FET) twfcH«fcjaJB-C£6, 

[0219] sx±wtmvtc.mm<Dmmi-sx* 

TDWUfc*, ONO (Oxide-Nitride-Oxide) Hk S 
i 0 2 /S i ON& S i 0 2 /S i ON/S i 0 2 JS. 
S i N/S i OWmt U #«ffi^oy^rfc«c:BWCS: 

[0 2 2 0] HJfio?BIB3«c*3V^ttMLfctta 

#k ttai&URl 62^ ONOa S i 0 2 /S i O 
NIK, S i 0 2 /S i ON/S i 0 2 Bk S i ON/S i 

[0 2 2 1] <D. HjftOJg!B4>**Miw«Sia60 

mm<omm 2 *>¥Sftxa <t c * 

[0 2 2 2] f (34 8Srffli^TRWLfcJ:5li: 

(1) -c*stts<b*RjS"Ctt. y-^^o7 30 
[0223] «ox* ej&* (2) i**&*L&fc¥Kj& 

[0 2 24] M*iWSS$:®< -C§ti^ ONH 

y ri»tt*:rp|Ji-e#5. 

[0 2 2 5] < E . M1fa<0]&M 5 > 40 
<E-1. £SBfflM*>&l^ B2 2-H3 2fc»V^ 

[0 2 2 6] m 2 2 5 <D¥t* 

*BBol*«tt*«rB^fc5. 02 2^*3 

wr, » a y « fi 5 1 ©*Brt li S T I ■[ 5 0 ES 

S*lT*5!K ^K«&a5«CMOSFET^y- hlS6 

5 0 50 



[0227] STli50ll >y^>Sffi5 1(D^® 
6 3asgERS*iTl*So 

[0 2 2 8] :©«t 54M(DST I R5 Ol£*SI*&49 

[0229] <E~2. CAT* K^XS^JS 

lC«i-H2 3-13 O^V^XST Ii5 0 «jR3g*jfe 

[0 2 3 0] *1\ 0 2 3(^i-xaiw*3V^. > y =" 

^sts 5 i &wm u > y = ^sts 5 1 _kicSMbv' y =» 

ya^i) 5 3 > tft y a ^1 5 4 !:JIIi:*9t 5c 

[0231] nfb-v y 3 5 2 n^mmitm 5 

8 0gp^W»jb«rffiit*r5fc«)WKT*$>t), *yv!)a 
v£l5 3W:«OXat?»***t*IMb^y 3^JKcO^<- 

[0 2 3 2] HI2 4lC^:-rxai-l3V>X, Is^X 

yR5 4*/^~=y^u #y ->y 5 3 UHl-t- 
aBB P»OP«:«ril1-a o ft*5. l/^h^^5 5© 

[0 2 3 3] l/^ h^*^ 5 5£|&i:3L El 2 

5K^H-Xai-*5^T. »ft->y3yl5 4fe^-H^ 

co^p^(cig^-r6ct 51-. IMb^y =»>«5 2<oMn 

SfR5 6 b £tfy ->y 3^i5 3tf>HPg|5 5 6 a t&fttE 

[0234] m 2 6 ir^-rxaicjs^-c. h U V 
^5 7cort»Sr«Mb, jfest^a-fbSMbux. iMb^y 

[0 2 3 5] AXIMbR5 8*r*fiUi-6fc«>0-fb*B06 
Ji. 56JwRWUfcKJ»* (7) -(,12), (14). 

(16) - (19) -e*s*ta»ssrfl[ffli-ixriA<. 

[0 2 3 6] 12 6JC*3^TrtffiSMblK5 8 11 h 

57 (@2 5#d <&rts«»t-ofc<. Kfb^y^^R 

5 2CDB8PSP5 6 b (I9 2 5$fft) t#» v^y 3^85 
3(D|PSiJ56a (@2 5#i) fclfc*/ifc$*U «F^» 
^b'>y 3^R5 2<^^Pgi55 6 a (C*3V^X«:iMb3& s (E5i 



(16) 
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[0 2 3 7] B^tt^HM"** 5 . rtiM5 8 

ft*RJ6tt. jtefcRWLfcRl&5£ (3) - (6) XWttS 
[02 38] B 2 7 (C^-rxai-*^T. ^Jx. 

HDPRft->y =» ^K^<DS«>&*#«$ig[ 6 it* h 

^5 7£ffi#>iMfo 10 

[0 2 3 9] Sfeii^J»j»K6 1 ^^-refc^O^ 
RJEtt* jfeJClKM bfcRJS* (7)-(12), (1 
4) . (1 6) - (l 9) -c**ix6R«?*fl6ffli-ixtf 

[0240] fi7kiff#ia^T. T^^^mSi^ 

ttfflfc&*lfe»Bt6 1 (densification) 

T IJK5 0OJHBBoiS^S:iHSii-S^:«>"e*-6 0 20 

[0241] m*mz^Astd&mmn&fcmttms£> 

[0 2 4 2] fc*5, JftlRM^-COMTkSIR^^, TK^M 
-?J:!9 tJUHlci/y =r>-^t^-r-50X% 80 0- 
1 2 0 OtaK^iBffl^jRfeffiLrta^lB-T-^ffSB 

[0 2 4 3] ftd. (g|2 8l^-rX^(Cl^V>X, CMP 30 
(Chemical Mechanical Polishing) j&Ml^XV^ 31ft: 

gl6 l<0±ffi«r¥Wbi-5. 
[0 2 4 4] fti^ EI 2 9 ^^"TXe^^^T, gftix 

[0 2 4 5] B3 OlC^lSWSVv-c* 

a«]&»lfinK6 1 Sr^y^v^tcJiD £*-t? 40 

5 2ioJ:t/^^S«)^^i&^6 1 tf>«ffl<art^SMfc; 

j^s 8 mub^umme 1 w±««ja»ic 

« s ^-xf-^ 5 9\z£<*xm*&m^ttftmmkm 

[0 24 6] > y = yifi i _hl^y- hitei&K 

[0247] <E-3. «UBS»»>B3 lid, 1^2 2 K 
£»t * S T I H 5 o a±ffMtt>Efta>fllJft&tt* LT 50 
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^-n B3i^-r<t7i-. y-hti6 4mn 

<fc 54ST Ii5 0ld*3V>Tfl, (^IK«5 8/Vy 

y- hMl 6 4 t#t«MO S F E TOtXIIMMI 
[0 2 4 8] U&>U STlB5'0<OJ:5l-rtilMkR 

[0 2 4 9] tt, ST I Jg|5 0(DX 5 fcfi**«r&tf 
S«>&^*6iRBi 6lS:fflt^Cit?, ASIMUR 58t 

[0 2 5 0]^, ST lK5 0-?fitt««*«j£U 
[0251] <E-4. zKy ->y n>^cO^*>B|2 3 

ic^-rxai-^v^T, '>y =*vgkR5 UiiciMsi/y ^ 

vjg£5 2<h#y v-y ^>J^5 3&Ktt**/SS:^Lfc 
tf*. # y i/ y a yR 5 3 liB 3 0 Srit^RW tfclg 

OBfcfei-SBfc:, S^^«5»K6 lOJittiBHttlw, 

[0 2 5 2] 03 211 #y ->y =^«5 3*E89^:-r 
IC^fiR Lfc»&a> STI150 Sr^-TB^ife 9 . 

[0253] dixfi, tfV =>>ms 3dsgES;Stt* 

»<UB5 8 (B2 9#Rg) <DW$asffi<fc!K 

[0 2 5 4] rcOj:p|C x ASIMiJR5 8<D_b»«SiRgR 
lw*rii**L5y— h««6 4 coy- h«#lP]<0*8»fflfc 

(iSf^^ir^/^^ : Reverse Narrow Channel Effec 

0 a*u<fcv\, ^y*yy3y|g5 3ii, c^j:5^ 

[0 2 5 5] <F. Hjfe(0^®6> 
<F-1. mmffif&>ftH^ I3 3 3-0 4 2^^V^X. 

[0 2 5 6] (3 3 3«*«W«-«6H«S©»ffl6 ^ b 
X, SO IISSB 1 <DSIfig$:^-r»rSig-e^^o 

[0 2 5 7] SOIIfiSBlll v-y=»^S«8 1<0 
±a5(-s BOX (Buried Oxide) iTfc6I*Mi!6S 
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glBX lioitf SO I/f 7 4tmmiStltcffi&&ft^ 

mv>&&mmmB x i rt*j«tt/a«>5&*ift»J«B x i 

t lTV>6o 

[0258] <F-2. mmJj&>SAT. ®fi£X;g£Wg 
{w^-T(2|3 7£/B^TSO iSffiSB 1 OSgjg 

[0 2 5 9] £1\ El 3 4 ^-rXglC^oV>T > V => 

* (7) -C^^ix6R/S^ffiV>T, S***^-TSS 10 

[0 2 6 0] H3 5^i-lSlC*5V^T. BMb"> 

Xtli, 1X10 16 X c m 2 ~ 1X10 17 / c m 2 eS"C 

Jgy¥£. «l: S O 1 1 7 4 1 tt 

;£i-6o <e*5, B3 4ic:*5t*-cW:* TK^^a*^^^ 
»SdSfcr-^i:*6«*«:ttAB7 3 t U-C«LTV* 20 

[0261] ~>y=>n&-t*mm*<o»&£9h* > 
m3 7 &m^xn*irmm&mxmronm6L<D#M&&a 
[0262] igj36 t^-rx&ic&i y y => 

I8 2«t5c -t tt, 12 3 6l^i"J:5«c s >y 
i/y = yS«7 l ©gMb'>y =>R7 2is*rtSti 30 

[0 2 6 3] (3 3 7tC^-TX;gl-*^T. 

fcttfflOv'y^ySg? l:fc£tf 8 1 [Z2\B\<D?&tl±m& 

[o 2 6 4] m— (o^mn, 400^-600^ 

v\ tMS, fcSiSS, S*lRasaASft*:aAJi7 3 4: 

it^Lx. v'y^ys«7i*jj:(;aAl7 3^ >y 

[0 2 6 5] ttAI 7 3 TKlRB^-^fi**]^^^ 

[0266] aA«7 3^±fflji^*>ofc^y 

a^WtSMtt^y l<z>3iffi_hK:£8*). SO 

H74t/iD, Kfkvy =*>JBI7 2*3j;t/8 2^5J®ai) 
^ffi&lBXl ir&oTSO iSffiSB ltm&Zti 

[0 2 6 7] ^ 2 (DgftMStt. 1 1 0 O'Cmg-efT^ 
SOU8SB1 ft Oft*tt*«:MWk-r 6o 50 
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[0 2 6 8] ft**, B2<Df|&&iiiE&<aSO I S«SB 
l^®<a-7-f ^0^:7* ;M2#J1 0 nmi^^VW, 
-e>f ^ n^^^O. 1 5 J: 
-rSC£T\ ^13 3 4:Jflv^CgftWUhSO I SfiSB 1 

[0269] <F-3. ffiffla*>ttiRBLfci:5 
*«W^«5HlfiOJgffi6 0SO I StElwfctvr 

i£, *Hlc«»i-SJBo#ffi^m**&$tfSO IS 
fiSBltttffltS^ ifei4*«ai(BXlf©'> 

3£JPtt^»fiKSixlc:<v\ *:<Dtctb^ SOlStSSBl 

[0270] to^>y^yig8 2ttM-ew<> 

ftV\ S O 1 1 7 4 Hi^t 6Kft'> y 3 7 2 
[0 2 7 1 ] <F-4. 2EJg«>E*T\ g)38-ia42 

&j8i>-c. *nm<Dmm<Dmmm<offimz<>\,^xwL9]-r 

[0 2 7 2] (D3 8l:^fSO I&&SB 2 ir^T 
11, S O I H 7 4 LTStftV y ( S i O 

N) 7 2A3&SE«a!$ixTS«>^l63Bd«BX2Sr»fiKU 
Tl><5o ^r^fifeco*^li|E|3 3tc^i-SO iStSSBl 

[0 2 7 3] (H3 9^i~SO ISSSB 3{C*51M: 
WL, S O 1 1 7 4 LTKSfc'> y 3 yjg 7 2 AdS 

ERSftSfcirfcfc:, »Sft->y =* vg7 2 AOTSPI^ 
tt&Sfbvy ^>ms 2 A?6SEK$nTffi«>5&*tell»B! 
BX3^MLXV^o -t<Ote«0«fiRW:ia3 3^*i-S 
O I&&SB l irf^CT^^o 

[0 2 7 4] H)4 Ol^fSO lSfiSB4|I|5V^ 
tt. S O I f 7 4 ICigLTTtlfcv/y y^7 2 
EKSftStfcfcfc. »*ft'>y3y|B7 2A(OT»lw 
te^bv-y =>K8 2BdSEK*ttffl«)j&*JftlWRBX 
4 4rflt/*L-Cl^>5 0 -t<OftfeO«j«|iH3 3iC^SO I 
SffiSB 1 fcP^T«>6. 

[0 2 7 5] m4 llC^i-SO IMSB 5 UlfcV^C 
te> SO Ig7 4l£RgH-£»{bv'y ny^7 2COTS15 
lwtt»S<b->y =^K8 2 A^EK$ttTS«)^ilftjS 
iBX5^MLXV^ 0 -tOteO«J5Kf4H3 3lC^r 
SO iSffiSB 1 ^|^CT^-5o 

[0 2 7 6] [^4 2td^1-SO I 1SSB 6(C^V^T 

so i@7 4ic»»i-sK<bvy ^>i7 2^rs 
fcrttMs^y n^K8 2 B^EKdixraAi&^teitn 

BX6 4^elfiKL-CV^-5o ^cote^^fiE) 3 3 Iztjk-fS 

o istssB i tmcxtbz>„ 
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[0 2 7 7] £l±mW Lfc, S O I mm SB2-SB6 

ayitsHkv!) =^m<»&mm. siftvyay 
zffif&x-hv, ztibto&mmttBus*. (D - (i 

2) , (14) , (16) ~~ (19) X^$*x£&/S£r 

[0 2 7 8] (g|3 8—1214 Ol-^i-J: SO 

1174 kStmti/V =»^I7 2Ai:iS«»t6*/«-e 10 
IS. MMfci'y ayi7 2 AtOWK^*, SOU 

74^ y a >m 7 2 a t <nftmizfctE-r z> > y 

»U MOSFET#t7«»TOH-^I*dS«»t 

[0 2 7 9] £fc, jte»Lfci:5fc:. M2{t^y=»^tt 

[0280] in 4 2 tw^-r <t 5 > V =» V 

|d*5vvtfct, ift^y3yi7 2T*Mt6E»^ 

[0 2 8 1] £7c, SO iStSSB 1-SB 6(C;*ott5 
Ife^lBBIBB X l - B x 6 (DSS MM(D 

•ffrV- hMO S F E T SrJgfifci-S r t *rtet?*>5. 
[0 2 8 2] SO IgffiSB 1-SB 6 _hld|l*£ 

o«» l -mm<nMWi 3 fc:*5t*"CKW LfcSTK^H^^ 
1his^mWk<o?- H6ttR*tt5MOS FET« 
-TSct 5l-LXt>&<, H«B^ffi5lc*5V>TSiWUfc: 
STK^I^^^tf ST IKSO IlfiSB 1-SB6 

[0 2 8 3] <F-5. 3SMOJ8BB>£il±»Wbfe*« 

WI:SSIIoii6^so i SSl:^v>xil> 40 

-f, l»lC»LTBMfc^=i^BI<0«i:AttJ»»ffl (compre 
ssive) X&!>, Sfti^y =iva<Z)JS*«tl0a8S! (tensi 

le) x*3bZ><ox\ mit-yv ^^mtmitiyv ^>mt<o 

£*i£ 0 «oX IMbS/y ^^O^I^C^$ct)S*!> 
[0 2 8 4] g£^b>y 3>io»«$ij:'>y so 
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=*>rbmnmxhz><Dx^ stithy ^^mtmmt^v 
=*^mk<D2 mm^m^^fmm t uxmrn-r 5 t , 

[0 2 8 5] «oX -tortffl|c:fi*|RSr-&**< <b 

y ^>i^2ia sr>^yii 

SO lit <Dftm\zM&£tiZftffimttL$:1&&X% Z><n 
X\ jH5&xa^fiH"*-S*|S6d5«»L, MOSFET? 

iXSO I S«l:«^n^MOSFET?^ 

[0 2 8 6] 4*3. I^ififtR^ UTtt2JBKI^R 
^$ti5t>C0-eii^< , ONO (Oxide-Nitride-Oxid 

e) asHStfljuxtfti^u WkvyayB, ftflsvy 

oXt>^V\ 

[0 2 8 7] CCX\ -#J£:LX, ^iX«^K6 
ffifc&^lfegUKB X 2 £ S O I St£ S B 2 i:mo 
S F E T 9 0 lstcffij$ l &m 4 9 ld*H\ 

[0 2 8 8] i4 9(^V>XMOSFET9 0f^ SO 

USSB 2oso H7 4±ldWcEK£;h,fc»ft^ 

y ^>§u i*3j:t«a[ft'>y 2 0 2iix« 
K$ttfc K-^h^y ->y =>jki 3, /<yr^^B 

(WNx, TiNx, Ta, TaN?) 14, &JHM1 

[0 2 8 9] MOSFET9 0 te, V— htftfUK 

*5j;t/y- hm«£««^5fcHg*6»Bil 6, t 
t>«ffi«fe&Kl 6(DffliJ®4:S9f->f K**-/^Jftlt«l 
7. hSffi<7)T SOSO 1 17 4(0^ffirt«cgEK* 
Hfcft^H7, ^^^vJB7S:Pfl^A/X-»fpI-t6 

m^^x>v-3 >g6rtlC^^ng£S , ^nfc^^^ h 
[02 90] £/c, MO S F E T 9 0 OSttffl«ttlR-?- 

ftfflmmto-nx&z st i 13 jc«tox^$n, 

STI13 «7>j£ffi«S*^^Jfe»KB X 2 tC^-r 5 X b 
^3ttXV>6o ^UX, MOSFET90(D±S 
\znmimmmmm2 1 % ^1^2 2, ^2lPp1J6i&l^ 
2 3, S3lBaJftjRK2 4^ag$ttXV>-5 0 
[02 9 1] *Ac, (34 gUl^Xte, ^HP^Jfeg® 
2 l*5J:t/^R2 2SrSiSLX-»oy-^ • 
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= bU3 i \zm$i£tiz>mi&&m3 2. 121 
m&mm2 3**abT«&#*>=«>'** hg&3 x\zm-r 

[0 2 9 2] SO ISSSB 2*5J:Va«>a*» 

suBB x 2 ttig 3 8 zm^xum Ltzffi&k m 
i:mo s f e t^cq^^h^ v 

[0 2 9 3] */c. MOSFET9 0li«^i^ 
fcWJWSMOSFETl OO^SO HffiSB2 
[0 2 9 4] HI 4 9IC*S^TIiST I 3 

ess o \m3<o&ffikmtb&&mmm: 

BX2 fcom:SO 1^7 4^#ftt5MtfcoTt 20 

ftv\ 

[0 2 9 5] 

i*> 2 jh& *>-6v>«:, ir/y=^ii:B 

fi**JH J F*^tfSB2^2SIRS:«-r-50^ fi*^ 

MOSFET<Ofsmtt^rpj±-r-5Cir(r*5o * 

*3WIHF-fcS/y =■ vflC^m«)|»3L-*^*-J: 9 t>*# 
i^T\ *»#StR^e>w*s/ K^-y y ru:J:fti/y 

<£>fc&. ^i<D2gKfe5v>«:^2^2SKt-fi7k*4r 
[0 2 9 6] ;toHK4*«ttM2E4to^ra>K 

vmmt^v $202ie^it5«^(c 

[0 2 9 7] *»Wtw«6S*3g3IBe<0*»»iSHt: 50 
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[0 2 9 8] *ISMi-«SB8*^4ie«o^»«£^Blc: 

teffig^{S«*r 6 - k 5 0 
[0 2 9 9] *MWI-#-5f»*«5lE«0^«£^BI- 
•ttttf. »l*5J:t/SBo2SlK«. -ttt^PixoSiJBfc 
J:tf»2«^fi**iH^S:-&tP^T?. ^hu^mJE^PP 

9, MosFETofln»#Ki±ts. *m&m 
t±m&mm*<Djji>mz 9 1- < < . * h t^mma^o 

$H/c«ffiTTO, #-/ h=¥^yr«wJ;-6/»(8l3& s jar 9 
tyTW^ltT, MOSFET©*««l<4 

[0 3 0 0] *%MlC#6gS*^6a«C0^S#:iSBi- 
JztU*. »»MOSFET^ **Pn»DWE^j» 

;t3<i:5t^ y- hJft»JK^»S^iS:cr**o«liB^ 

wsac cxy-> mrnm^m £ ec^^x 
mm?* y??k\zmftmmkmm&&mmtx% 

[0 3 0 1] ^H(;iffi*m*«7EttO¥Wtt3£BK: 

^d?^Ki:»-&U-Cl»***fc9. ^y^lSio* 
«SifeJaKliy- 

[0 3 0 2] 4:»n^«&m«9 8Ctt(0¥«»ttBlw 

««»)B«dSK{kixy ayi-efc5W, te 

[0 3 0 3] *«Mlw«5BI*3S9Ett^¥#»:aSfi^ 

Hfttt«r#U IMfclcJ:*IIWw*ifc«:RFJtne#6. 
[0 3 04] 1 0ie«cO^»(*:^@ 
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tab. *m#mm*h<n*y h*-*- y t\z£z>>i> =>> 
m*frhm7kmm*<Dteffite&z *> iz< < s ftm&&m 
h &&. t <r>R m\^wmm$L*? v ? y -f&M&z ti\z < 

[0 305] *&wiz&z>m #jsi 1 1 mm.<D*mfrmw 

iciixtf, rtSitfeig!^^, STk^^^tf^bv-y => 10 

to 3 0 6] *&w\z&z>m#mi 2m®<D¥mitmw 
[0307] &&mz&z>m#mi 3mm.<o^m^mm 

ffi±t,z&^frt£%%.&&Lxm9±i>iZ>£o\z8m2 20 

fi»iMi»fc:*»***'f>LT, L#.M«flE«>ISrtHi.fc 
JfCtSo 

[0308] **wic#58i*^ i 4&.wi<D¥mfrmm 
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